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ABSTRACT 


Areographlc  coordinates  of  points  of  the  surface  of 
Mars  derived  from  2321  measurements  on  32  drawings  made  at 
Lowell  Observatory  in  October  and  November  19.^8  are  listed. 
Longitudes  ere  corrected  for  phase  effect.  Probable  errors 
are  of  the  order  of  1®  or  60  km  on  Mars.  Comparisons  are 
made  with  longitudes  derived  from  transit  observations  in 
1939*  I94I1  and  1958.  Reduction  constants  to  a  system  of 
absolute  longitudes  are  given. 


I,  INTRODUCTION 


0 


The  opposition  of  Mans  In  19^8  vms  observed  by  the  sutbor 
with  the  2l4.-lnch  refractor  of  Lowell  Observatory,  Flagstaff, 
Arizona,  The  expedition  was  supported  by  the  "Planetary  At¬ 
mospheres"  Project  of  Harvard  Observatory  under  contract 
No.  AP19{ 604)*’307i|.  with  the  Air  Force  Cambridge  Research 
Center.  The  general  results  of  the  expedition  have  been  de¬ 
scribed  In  previous  I’eports  (de  Vaucoulours  1959»  I960)  to 
which  the  reader  Is  referred  for  details  of  the  observational 
circumstances.  Altogether  32  carefully  positioned  drawings  of 
Mars  were  secured  between  October  4  and  November  22,  1958 
with  the  24“lnch  refractor  generally  dlaphragmed  to  18  to  21 
Inches  and  magnifications  of  350  x  to  550  x.  Reproductions 
of  the  drawings  are  given  in  (do  Veucouleurs  1959). 

The  eroographic  coordinates  of  surfRco,!  find  atmospheric 
details  were  measured  on  theae  dravrlngs  by  Mr,  V/rlght  at 
Ilarvax'd  Obaorvatory  in  1959 ■•60,  The  ^jalhoJ  of  TMsa3'ti..''0ji(iGi<.t 
consists  in  superimposing  on  fcho  di’awing  orthographic  co¬ 
ordinates  grids  on  glass.  The  grids  were  cnrefulljr  drawn 
on  a  large  scale  C200  mm)  for  each  2  degrees  of  inclination 
by  Dr,  C,  S,  Yu,  Hood  College,  Maryland  and  reduced  photo¬ 
graphically  to  the  size  of  the  drawings  (63  to  71  mm).  The 
direction  of  the  axis  of  rotation  vraa  determined  by  the 
method  originally  described  by  G,  Fournier  (1913)  and  used 
also  by  the  author  for  the  1939  opposition  (de  Vaucouletirs 


1948 )•  In  brief,  proper  orientation  of  the  grid  Is 

«  * 

found  1)  by  plotting  on  each  drawing  the  succeaslvs  positions 
of  the  center  of  the  disk  on  ad.'tacent  drawings  of  the  series? 
these  positions  dotomlne  the  parallel  of  latitude  Dg  where 
the  Earth  transits  at  the  zenith,  2)  rotating  the  ortho¬ 
graphic  grid  having  the  correct  inclination,  l,e.  closest  to 
the  ephemerls  value,  until  its  central  parallel  gives  the 
best  fit  of  the  successive  center  points  (Figure  l).  In  a 
few  cases  whore  the  centra^  parallel  was  poorly  defined  by 
the  observations,  the  determination  of  the  rotation  axis 
was  assisted  by  considering  the  location  of  the  small  south 
polar  cap,  the  center  of  which  has  well-known  aroographlc 
coordinates  (long.;  30°,  lat.:  -83°). 

II.  MEASUREMENTS  AND  REDUCTION 

Altogether  2321  moasuroments  of  546  points  were  made  on 
the  32  drav;lng3.  The  coding  of  the  points  measured  and  their 
identification  ora  given  In  Table  1  and  on  the  outline  map 
No.  1.  For  easy  roforonco  to  the  finding  list  of  "Areographlc 
coordinates  1909-1954”  (<3®  Vaucouleurs  and  Wright  1961)  the 
’’Master  List”  ntmiber  for  the  visual  points  used  in  that  paper 
Is  also  listed  In  Table  2  which  gives  the  provisional  mean 
aroographlc  coordinates  derived  from  the  present  material 
for  546  points  of  the  surface  of  Mars.  These  coordinates  are 

"provisional"  only  to  the  extent  that  minor  revisions  may  be 

• 

introduced  in  the  future  in  connection  with  a  general  roduc- 


tion  of  the  1909-195i.|-  data  and  that  sli^tht  ad.lustiuents  in  * 
the  weighting  system  may  be  made;  no  large  changes  are  expected 
as  a  i’eault.  The  present  values  are  second-approximation  data 
;i'f;sul ting  from  caleulationa  carried  out  with  the  IBM  YOU  com¬ 
puter  of  the  Jet  Propulsion  Laboratory,  California  Institute 
of  T  ’.chnology,  Pasadena.  I  am  indebted  to  Di-s .  A.  R.  Hlbba  and 
E.h-ner  for  this  most  valuable  contribution;  the  program  was 
In  tije  hands  of  '’r.  C,  Seafeldt.  The  raw  data  were  transferred 
,  n  n  cards  by  Hr.'u  0„  Kojan  eb  Harvard  Observatory#  It  is 

che  flre'r.  aTjpJlcaticn  of  an  electronic  computer  to  the  reduc¬ 
tion  of  areographlc  coordinates  and  a  much  more  thorough  allowance 
could  bo  made  for  syateraatlc  ef fects ,  wb tghts  and  other  factors 
chan  was  previously  possible.  Table  8  gives  as  an  example  the 
output  of  tlie  luachlno  J’or  a  typical,  flret-claos  point  (No.  2001 
ML  No.  20  Jtiv ontae  Foum  - . 

An  outline  of  the  reduction  program  Is  as  ft^llows; 

'  Measured  coordinates.  For  each  point  the  latitude  v/es 
directly  road  nff  the  orthographic  grid  to  the  nearest  degree; 
i.IiO  longitude  v/as  given  by 

A,  CO  +  A 

vjhero  CaI  la  the  longitude  of  the  central  meridian  derived  from 
tho  American  Epheraoris  for  the  middle  of  the  1|.  to  6  minutes 
period  during  which  the  main  details  wore  skotchod  tn  to  posi¬ 
tion  the  drawing.  In  addition  the  "quality"  Q  of  the  point  in 
long.ltude  and  latitude  was  estimated  by  the  measurer,  on  a  scale 
of  1  for  a  well-defined  point,  to  3  for  a  poorly  defined  point. 
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Adopted  valuegj.  Th«3  adopted  values  are  the  weighted  means 

1C  • 

oi  A''  and  ,  The  luean  values  of  and  are  unwelglifed. 

Pfoin  the  residuals 

0-^  ■•  A*  -  T*  ®  ({)«  (|) 

I'lie  standard  eni'ons  ui‘  on©  obsoi''vation  of  unit  v;ei|>,iri,  and 
tbs  pi-obfibie  f-'t-i'or;.;  of  the  wioan  values  were  cniiipi’tofi  in  tho 
usual  rmnneiu  'fh^  ul.andard  eiu-oi’  fop  each  drawln/!;  and  for 
fPiV'i '•’c  ;  Iniun'v  t  r;  (h  '•ms.iv:':;  cuisl  bi,y  ; ‘'aoc-iny  “ )  ,  )uvh::.  nur'i  u;s 

(  "def  init"' on'' J  .'.tnd  j^no/'/MplAfLa  Intitudr  wore  also  ouiiivntnfJ 
as  shovm  in  Tab’ea  S’  i.n 


li.T.,  DCfCUSJIION 

The  standard  orroi’  of  the  lonjjltud.o  riicAOsureiTJonv,};  1110  ro  as  os 
na  e^tpeetc'.d  v;bon  iho  ivoality  of  'clu-i  te’loscopic  soelt)"  docreasos 
(I  i.ncroasea  Vvon  d  t(»  Sit  end  when  tb",  quality  f>.f  poIu'i.  (tcifirrl 
olon  dorron.'uut  (i>  n.tc roMSos  Or'oin  1  J),  huti  iPiaououtitMVjly, 

Jt  noeiiio  to  be  iuduyiondont  of’  olt.hor  for  tliO  latilvudo  riicnsupo- 
mont.:’;  (P1p,i.i'ar'  'i'bu  .Mtruubi.'d  oiTor  inc  rvuises  for  lior-h  co- 

ordlnatos  pi-  s  ■  ruvic  •■') up  of  ((|)  •■  as  u;, jvoctRd  (  Fif.'^urn  j)  and 

in  MgreoiTAont  with  'b.o  rosnltn  of  Pourn lo a  The  iiibrjrMum 

standard  ruTor  for  r  point  oa"  unit  weight  meaKiArod  nenp  t')Ae 
centor  of  tho  disk  (f|>  •-•  ,0,,  -  -10'’  in  19^6)  if!  A^bcoit  3”  in 
longitude^  2^  in  latituch;.  The  probable  exu’ors  oi'  the  adopted 
lAienn  coordlrmtes  of  A^oll-dofined  aiid  well-obsci-ved  pointe  (l,e. 

(S» 

obsePAfod  at  least  three  tiifies )  in  Table  2  are  of  the  0J*der  of 
A  i?G  in  longiiiude,  ana  :■  in  latitude.  However,,  longi  tiAdea 


can  be  corrected  for  systematic  errors  from  internal  evidence 

beofiusH  any  given  point-  can  be  obaorved  both  before  and  after 

oppos5.fcion^  and  also  East  and  West  of  the  central  meridian; 

latlt'udes  ciimiot  be  so  collected,  because  the  Inclination  of  the 

* 

globe  la  eBsantlally  constant  during  any  given  opposition;  a 

conspc  rlson  of  several  observers  and  several  oppositions  whon 

« 

idiu  planet  wt\s  eean  nt  widely  different  presentations  (l.e., 
different  is  necessary  to  evaluate  the  latitude  errors. 

This  vflll  be  done  later  through  an  inter-comparison  of  all  tbe 
avteog.v'iphle  coordinatas  data  from  1909  to  1956. 

IV.  COMPAFnSON  V/ITH  TRANSIT  OBSERVATIONS 
Dvi'lng  the  oppositions  of  1939,  19i<.l,  and  1958.  the  times 
of  transits  ot‘  refex'onoe  points  across  the  central  meridian 
mipf!  determined  by  the  writer  with  the  8-lnch  refractor  of  the 
F’cx'ldier  Obsoi' vatory,  Lo  Houga,  Prance  (19.39,  1941)  and  with 
the  rj.|-lnch  rofrac-oi’  of  Lowell  Observatory. 

The  observad  or  Intei'-polnled  transit  times  were  corrected 
vrhere  T-emil  r  v.'  for  the  Inclinotlon  of  the  apparent  meridian 
L")  lilt)  t.ri',0  rnfir  1  d  Ir.n.  .  Tho  apparent  meridian  is  defined  by  the  ■ 
-rnten  of  the  soutb  polar  cep  snd  the  apparent  center  of  the 
diaif'i  tbo  cof'xootion  Is  given  by  formulae  (3)  and  (5)  of  Ash- 
proolr  (1953;  or  by  an  equivalent  fjpproxiraate  procedure.  The 
coiT'Sction  for  phase  defect  was  not  applied  because  an  ap¬ 
proximate  allowance  for  It  was  made  during  the  observations 

« 

ur.d  a  clieck  of  the 'results  shows  no  significant  dependence 

•  •  * 

rr  phase  angle  (see  below).  In  1939  and  1941  'tho  location  of 


•• 


tho  appax'eat  maridinw.  with  respect  to  the  topographical  features 
i-rfis  marked  at  arbitrarily  observed  times  and  the  tjjarisit  times 

of  aelocted  points  were  then  dsi’lved  by  Intoi'polatlon;  In  1958 

* 

the  trtii'jLBits  of  pro-selected  points  were  observed  by  the  (ti) 
technique  described  by  Ashbrook  (1953)« 

'the  observational  data  and  adopted  corrections  are  suk- 
max'lKod  in  Tf^ble  SU  Tha  scale  of  image  quality  {"seeing”)  is 
from  1  '  oxca.llent,.  to  5  ■  very  poor.  The  derived  longitudes 

are  listed  in  'fable  10  where  the  identification  numbers  refer 
.iki  iii  .1  >;  luiu-  pfti.  .•■riippirincnted  by  ilescriptions.  Values 

i  ri  pa  ren.  I'/beei  a ,,  c1er5.vod  by  extrapolation,  and  values  observed 
at  phaue  angles  greater  than  30®  are  given  lowei'  weight.  There 
are  o'nly  i|.  poitfes  in  common,  to  the  transits  of  19l|.l  Q^d.  1958 
(No.,.i.001,  iOOr^,  if0i2,  1^50^'>);  the  weighted  mean  difference 
A  X  (19 58  <  -  -  o?25  +  0?30  (p.e.) 

Is  ;ioi;  c  Igni The  avorngo  difference  (unweighted,  ex»> 
f'l'idlvig  19l|l  Ju.l/  i/)  between  multiple  determinations  of  tti® 
amnn  po  int  in  I 'no  .‘■uv.ro  year  Js  +  2? 67  (n  28)  or  +  2V38  (n  =. 

,'^7,  rejf-c'. ting  ';}jo  '..■n os tnnding  dl.rferqnce  .T0(?4  for  point  4,035)*. 
This  coTM’oapondc  to  .)  prabxbio  error  of  about  1?5  P®p  determina¬ 
tion.  Aebbrook  ( J.9'.;3;  tpjoiton  valuos  of  tlv.e  order  of  1®  to  3° 
for  several,  observers. 


Coinparisor*  v^lth  the  longitudes  derived  from  tho  drawingfl 
of  1958  leads  to  the  following  systematic  differences  In  the 
sonse  (drawing  1958  -  transits): 

tranoitd  of  .10  polnt.s,  1958  -  0?25  ^  0535  (p.e.i  1?12) 
trcncitfi  of  31  pointS),  1941  =  -  l54l  z  ^5541  (p.e.j  *  2530) 


D>T  (1958) 
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or  restricting  to  B  good  points 

r..  -  o®33'  1  (p.o.i  ^  15^3) 

transits  of  9  points,  1939  -  0238  +  1?0?  (p.e.j^  3?20) 

or  restrictijig  to  3  good  points 

-  0230  :V:  1292  cp.e.^  3?32) 

All  comparlsona  tend  to  Indicate  that  the  longitudes 
derived  from  drawlr’.ga  in  19^8  may  be  systematically  too  small 
by  about  023  .1  023  (p.e-),  but  the  size  of  the  probable  error 
pT>ecludes  a  definite  conclusion.  The  values  of  the  probable 
errors  of  the  iougJ  oudc  dii  f '‘eronces  ( dravrlng  "  t.ranait)  for 
19?8  and  19l|.l  (good  point'i  only)  indicates  that  the  probable, 
error  of  each  deteriiHnatlon  assumed  of  equal  precision  is 
abo\it  I**,  in  agreement  with  tbo  conclusions  of  section  3  above. 

V.  ROTATION  maOD  AND  ABSOLUTE  LONGITUDES 
The  longitudes  listed  in  Table  2  are  derived  from  the 
longitudes  CO  of  the  central  merldinn  computed  from’ the  Amer¬ 
ican  Ephemer-la.  The  ophomeris  longitude  is  given  by 
O  (t  - 

where  ClPq  3l|.424^  J'cnu/.u'y  19. 0,  1909  and  P  24  h  37  m 
22.6542  3  is  the  aJcierenl  •rotntlon  period  of  Mars  (for  a  dis¬ 
cussion  of  these  data,  see  J.  Aahbrook  1953).  *^0  is  an  ar- 
bitrax*y  constant  so  cdioson  os  to  make  the  longitude  of  the  spot 
'’Sinus  mer  Id l.eni “  /inprnximately  equal  to  zero  in  accordance  with 
tradition;  t  -  t^,  is  the  time  elapsed  since  tg  measured  in  Ephem 


eris  Tiino. 


j.0  • 


The  longitudes  measured  at  time  t  are  consequently  subject 
to  tv/o  eri'oraj 

a)  error  in  the  rotation  period  adopted  In  tha  ephemerls, 
^r'hich  has  a  probable  error  of  about  0,01  second, 

b)  error  duo  to  the  departures  betvreen  Ephemsr!  s  Tims  (ET| 
find  Universal  Time  (ITT)  used  in  the  obsorvations . 

Ashbrook  (1953)  derived  from  transit  observations  of  16 
first-class  points  between  170)|.  and  1952  a  mean  rotation  period 
P  ^  2I|.  h  37  ni  22.669  0-002  s  (p.e.  ) 

of  Ephomeria  Time,  or  more  precisely  a  correction 
Z\P  +  0.f;lU7  1  0-0018  a  (p.o.) 
to  the  rotation  ocricd  adopted  in  the  e'phemerls  (fi-).  The 
cumulative  effect  of  this  correction  betvreon  1909  and  19 39,. 

1941  finri  1958  amounts  to  -  0?65,  -  C°J0„  and  -  i?06  reapec- 
tlvcly,  the  longitude's  computed  with  the  corrected  rotation 
period  being  than  the  vu-Uiea  computed  with  the  ephemarls 

data, 

Aahbroo'v  (  has  alao  tabulated,  after  Brouwer,  the 


A  positive  co''r’octit.*i\  to  the  ephemeris  rotation  period 
\3  filso  Iqrlitu.ted  by  n  comparison  of  the  longitudes  of  Table  2 
with  the  longifcudofl  derived  from  the  observations  of  1939  (de 
Vaucoulours  1948)  for  Jfi  points  well  observed  at  both  opposi¬ 
tions  j  the  derived  correction  is 

Ap  ♦  0.0058  +  0.0090  s  (p.e.) 

The  average  deviation  of  tho  differences  A'A  (1958  “1939)  for 
first-class  points  ccjrrespondo  to  probable  errors  of  0?9  in 
each  of  the  1939  and  1958  data  assumed  of  equal  precision.  This 
urc  is  equi volant  to  the  angular  rotation  of  Mars  in  3,7  minutes 
of  time,  or  ago  in  to  tm  angular  error  of  0"16  near  the  center  of 
the  disk  when  its  diameter  is  20”.  One  equatorial  degree  of  lon¬ 
gitude  on  Mara  is  equal  to  60,  kiluiaeters  at  the  surf  ace  of  the 
ulbno  t . 

■*'  1 


values  of  /Jit  -  BT  ■"  UT  and  the  corresponding  corrections 
to  the  computed  longitudes 

-  Bit  At/P 

of  the  central  meridian  of  flora,  'this  corrootion  waa 
-  AgX  -  -  0?07  in  .1939  end  according  to  ft  paracmal 

communication  of  V/.  Msrkovjitz,  U..9.  Mavoi  Obsorvotory,, 

’At  ft  1ji  1998.,  and  ■■■•  A  X  ■■  -  t)3l0., 

J*i 

It  follows  that  i.hve  I i>ngi tudct.  of  Table. s  ?.  nnd  10  require 
to  tal  oo  rre  c  t  ion, -2 

19,19  19  111  1998 

is  \  ■  d.?72  -  o?77  ■  l?i6 

to  place  theiii  on  .an  'lii.'iciut"  longitude  ftysfcem  consistent  with 
fcbc  'irlglriMl  'K'.'f  Iii'J  tion  odophod  ivi  the  opheraerls  and  freed 
I'ftora  the  m-cfivn  In  I'o t ft 1 1  o'/i  peT'ioda  of  Kars  end  of  the 

iiiipijriiificiiis 

/'.,nhl; I'fjok,  1.  ii'-v  (.  A  .i'Jcw  Do ter.rnlnntion  of  the  Rotation  Period 
of  thn  f.l /i/mv.  Kn.''"''.  'Pbe  Anti.'»onomictO.  Journalu,  90,  145''9!3» 
I'Toirnirr,  (i .  9l-..'!ox'Viitu  5  ro  iTnrry- D6>slog©6,  Obaorvations 

dor;  aurfftcoc  plnof.i  >:  i  r  oa „  Vo.l  ,  3i>  c'3f>".39. 

V;;<uc<iu1  oT't’:).,  9,  do,,  J.9!.|.8.  Ooiwnlssion  de  la  planete  Mars.  Rap“ 
port  cur  1  ■  onpua.l  t,i .pn  de  1939.  L'' Aabronomlo,  .ra.rta,  62,  193. 
1  Pt‘b  . 

1099  ,  fibaervfttionft  of  Mars  in  1998.  Sky  arid  Tele-scope, 
Cu(ibr-).dg.f  ,  It,  |,;.8)|.»89  APCRC-TN-9Q-3ci.  Report  No.  1.,  ARDG 
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Point 

1001 

1002 

1003 

1004 
•'CO? 
1006  • 


1007 

1008 
1000 
1010 
1011 
1012 
1013 
1014 
101? 
1016 
1017 
1018 

1019 

1020 


Table  1  -  Coding  and  Identification  of  546  Points 
of  the  Surface  of  Mars  Measured  In  1958 

n  Description 

6  South  point  of  Pastigiura  Aryn 

7  Center  of  Meridian!  Slnua 

4  Center  of  West  horn  of  Merldlanl  Sinus 

2  South  point  of  West  hom  of  Meridian!  Sinus 

5  of  Morldienl  Sinus 

2  tot  er  sect  ion  of  Vi'est  horn  of  Merldlani  S.  and 
new  horn  on  Arsra 

3  North  tip  of  new  horn  on  Aram 
2  Center  of  new  horn  on  Aram 

2  South  point  of  new  horn  on  (Aram)  Deucallonls  R. 

1  Mid-point  of  Janl  Pretum  (inv.) 

5  Mouth  of  Jeni  Protum  on  Morgarlttfer  Sinus 

2  South-Woot  point  of  DsucnlioniB  Regio 

2  North-West  point  of  Pandorae  Pr.  on  Deuoalionls  R. 

2  Middle-West  point  of  Pandorae  Pr, 

2  Soufch-Wost  point,  of  Pandorae  Pr.  on  Noaohls 

4  Eaut  point  of  Pyrrhae  Regio 
2  South  point  .of  Pyrrhae  Regio 

2  South  point  of  Margarltifer  Sinus  on  Pyrrhae  Regio 

2  North  point  of  Pyrrhae  R,  on  Margarltifer  5,  (Dar- 

gemanes  on  Pyrrhae  R,?)  * 

2  East  point  of  Eos  on  Margarltifer  S,  (Dargamanes  on 
PyrrhaaR.?} 


Point  n 

1021.  1 

1022  4 

1023  S. 

1024  2 

1023'  ? 

1026  4 

1027  4 

1028  1 

1029  1 

1030  1 

1031  a 

1032  3. 

1033  3 

1034  2 

1035  2 

1036  1 

1037  1 

1038  3 

1039  1 

1040  1 
loia  *  3 


Description 

Mouth  of  dlffuso  band  crossing  Chryse  on  V/ast 
s'horo  of  Margaritifor  Sinua 

VJeat  point  of  Margs.ritlf or  Sinus  on  Ctoyso  and 
Eos  (Ar-tTEii.  Proiii. ) 

East  laeus  on  Obryse  under  Eos  ( iVom.  Prom. ) 

West  j.acn.a  on  Olirysa  "unuGi"  L'oa  { /irOjfii.  From. ) 

VJost  point  o.f  Eofi  on  Chryae  (~  East  point  of 

An.rijrrie  S. ) 

W'.Mat  point  of  Eos  on  Awrcruo .  SiK.?’!ii3 

Soatb~Wont  tip  of  .Eon 

rNortb  yjoint  of  Er7tb,''(0uvn  Msra  on  Eos) 

Soii.tb-.E'tfit  tip  of  Ear 

Center  of  (Vnlcnn.i  fo.i.agna ) 

( Sonth  point  of  Vnlcani  .i-o  lagurj) 

(North  of  Argi?.v-o  I) 

( .Morth-Epst  coTOoi*  of  Argyrs  X  on  Argyroporoa ) 
3outh"\\'eet  point  o.f  brightor  northo'C'n  part  of 
A.v'gyrQ  .1  on  Ai'-gyroporos 

South  point  of  brightov  northern  pa.rt  of  ^.rgyre  31 
Piid-'polnt  of  Argyroporora? 

South  point  of  Moachle 

South  li'oath  ol'  Ax-fj-yroporos  on  M,  Australo 

South  point  of  Argyro  I 

Park  node'  South  of  A-pgyno  3’ 

Oonter  of  i'nter section  Nereldisi  Fi'^otraa  and 
"Ocearridmti  Pro  turn’'  (  Gampi  Phlsgraei) 


Point  n 


Description 


1042  1  South-West  co^^ner  of  Argyre  J 

1043  3  West  point  of  brighter  northern  part  of  Argyro  I 

104].!.  1  Di?.rk  nod©  in  iMoreidatm  Prot'am 

10115!  6  Norfch-lvQsfc  ctu^ris;;;-  of  Argyre  3" 

1046  5  Kerth-'&.at  tip  of  Ogyih-n  R-ugio 

1047  1'  Drirk  >*^<5©  hi  Borgioron  (•  :::.v.ViJiatus 

1048  1  E:-;ot  point  of  Pbrisl  R„-gio 

6  "  V-':  ,  .  >/■  .  '  ;  t  ; 

1C 50  1  p;-int  of  1 -vriiv. 

lOiji.  3  j'iMoat  pcsint  of  Qfj.pi  i.  ’>  Ko.-ii'A  eu  lif’y thi''a.wi'»iii 

1052  ii.  North-En'^t  point  of  <'apr.'i.  Gsyrmi  on  Aurcxac?  S, 

1053  5  Hoi’Sfn  point  of  Av.ror-::/:  li, 

lO^Ji  7  Mciutb  ol‘  H'oetia  on  /  .roi' £, 

.105b  6  Mouth  of  Coprotes  on  .  „rno:;  ;■  S,,  Korth  point 

{.■'outh  point  of  Ophiri 

.1.056  7  iio’ith  of  Copi'otcR  0)1  o.,  mid-point 

1057  6  Mouth  of  Coi>i  Gtofl  on  Av’uos'nc*  3.^  South-point 

1058  6  South  •Mint  of  A”jrci5  Chor.'io..  !^ou1;h  o.f  WootfJT* 

00  Enptux'ccura  M,,  North  pol'nt 

1059  5  Kouth  o.f  Noc'i.or  on  Erythroevuvi  M. ,  raii-pol'nt 

(20S1)  6  >?outh  of  Nocttn’  on  Enythrceura  M.,  South  point  >■■- 

East  'tip  o.f  Tbftumtisia 

1060  S8  Center  i>f  South  polar  cnp 

1501  2  Frecedi'iig  tip  of  West  horn  of  Morldiani  S. 


r 


Point 

1^02 

• 

1!?03 

l501i 

1505 

1506 

150  a 
1509 

IhJiO 

iSn 

7.^32 

)1 1^1? 
151a 
i5:iv 
i5?-0 


n  Doacnlptlon 

6  Mid  point  of  tip  of  West  hom  of  Morldlani  S. 

2  Following  tip  of  West  ber-n  of  Marldiani  S, 

2  Kor-th  tJ.p  of  M?u?garitlfer  3?.nuB3  preceding  eor-iier 

2  i/onth  tip  of  Hargai‘ltifor  Sinus,  mid  point 

2  liorth  tip  of  Mai'gi.i’J.tifo).’  Sinus,  following  corner 

F  i.hi-3  n  PfllnCj  South  po?.nt- 

2  0.v;ia  FaliiSg  Euat  point  ( ocvnal  5^’bo^ionl 

a  fid  a  Paluc,  IJorth  tip 

li,  fbiia  Pnlno,  eontor 

P  fFd.n  Pnlus,  Konth-Vfost  Indoutation 

a  Priiur.,  Host  tlV' 

?.  Mvnth.  of  De^steronllnB  on  iJast  adgo  of  Wlliaous  I>, 
c'  ('iowta >’■  of  East  lobe  of  Nllifioua  L. 

SnrP'-.b  vl'f'o  of  )S«st  Jalh^  of  L, 

a  .'.Mai-tv.Vi  -‘ir.ixvo  of  NiH  IfictM  L.  botwoen  E.,  and  VI.  lobos 
8!->uv;h  v.ip  of  I'/oaJ:  lobo  of  KillaOUS  L, 

/.:  of  Wont  lobe  of  Miliacus  L. 

a  Weet  rtrbat  of  iJiliacua  Lacua  on  Xant'ha 
1  Hortb  point  of  bright  Brea  on  Cb.\’yflo 
1  '[■! id -point  of  broad  Htroak  (.Ts'rnum?) 

1  boat  point  of  bright  area  on  Chryse 
■<  ''V»i:o,t  of’  broad  stx'eak  on  Ohryse 

I  Uonfcor  of  diffiiso  knot  on  Xsmthe  (intersection  of 
Jivauua  and  Hydraotoe?) 

1  South  point  of  bright  region  on  Hortbern  part  of 

Xiaifi’vhO  /.  ' 
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Point 

n 

*  Deacrlptlon 

1526 

1 

Center  of  bright  region  on  Northern  part  of  Xanthe 

1527 

1 

North-East  tip  of  bright  region  on  Northern  part 

of  Xanthe 

1528 

1 

Center  of  Idaous  Pons 

1529 

3 

East  point  of  Tempo  on  M.  Aeldallum 

1530 

1 

West  point  of  dark  knot  In  1528. 

1531 

1 

South  point  of  dark  knot  1528 

1532 

1 

Center  of  vreak  spot  on  Wllokeras 

1533 

1 

West  point  of  weak  spot  on  Hllokeras  (or  Traotua 

Albus  N.) 

153U 

1 

Mid  point  of  broad  streak  on  Xanthe 

1535 

1 

East  point  of  lighter  area  on  Xanthe 

1536 

1 

Mid  point  of  Hydraotes?  on  Xanthe 

1537 

1 

South  point  of  lighter  area  on  Xanthe 

1538 

2 

East  point  of  Dunae  Lacua 

1539 

2 

South-East  point  of  Lunae  Lacus 

15U0 

2 

North-East  point  of  Euna'e  Locus 

l5i^l 

1 

North  point  of  lighter  area  on  Xanthe 

2001 

6 

Center  of  Juventae  Pons 

2002 

1 

Center  of  Opblr 

2003 

1 

East  point  of  Melaa  Lacus  (canal  .junction?) 

200ii. 

1 

Center  of  preceding  component  of  Melas  L. 

2005 

1 

South  point  of  Melas  Lacus 

2006 

5 

Center  of  Melas  Lacus 

2007 

1 

Center  following  corapopont  of  Melas  L. 

2003 

3 

North  point  of  Meina  L.  on  Ophlr 

••  o 
xw  * 


.Fo  Infc 

2009 

2010 
2011 
2012 
2013 
2014 
20.13' 
2016 
2017 

£018 


n  Deocrlpt-ion, 

3  Ncpth-West  poiry.t  of  Molaiii  L. 

3  We.st  point  of  Molaa  Lc  on 

3  Ncj:^th  po.Ui.t  of  AgathodBeraon 

5  Nor  th  point  of  Sasit.  end  of  Sinai  on  Agat'hodfaemon 
]}-  Gei.tor  of  Koctis  r...a'ni£. 

4  Wo!'<t  poln.;  of  ilhonliis  L.  (on  IVaotv.S!  Alhusl? 

4  VJe;;t  yoini,  of  Noetir.  Lf.cus 

L  South  ooint  of  .Noetip  Iiaevis  (canal  .lunction  Caiydox)i‘?) 
I  Iiorth-Woav-  |join.t  of  bnlght.ei:''  Kieot lor  of  Sinai  (on 
GopUfitos ) 

4  Wert  point  of  buightor-  ooctic-n  of  Sinai  ( Awrea 
01)0  r  none  3U0 1 


£019 

1+ 

It’r.  ’ti)  ' 

>djix.v 

3 

Oci.tej.' 

2021 

6 

Kvppttr 

2022 

3 

CcU'.tor 

2023 

2 

iUririfn 

2024 

*1 

Intov'" 

2023 

3 

Woy’tr) 

2026 

3 

South 

2027 

Ooatoi‘ 

2028 

k 

Gont'sv 

20  29 

4 

2030 

..  3’ 

V-Iouth 
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Point 

2031 

2032 

2033 

203i|. 

2035 


2036 

2038 

2039 

2040 
2oia 

20i|.2 


20i^3 

2041^. 

2045 

2046 

2047 


2048 

2049 


n  Description 

4  West  point  of  Pulgoris  Dejirosslo  (SW  lob©  of  Solis  L, ) 

5  South  point  of  East  lobe  of  Solis  Lacus 

5  East  point  of  East  lobe  of  Solis  Laeus  (East  mouth, 
of  NQCta.r,  mld-polnt) 

3  Center  of  East  lob©  of  Solis  Lacus 

2  Center  of  Lucis  Portus  (darker  knot  In  E.  Icbo  of 
Solis  L.) 

5  North  point  of  East  lobe  of  Solis  Laeus 

I'i  device?"  of  Stu'.ilfi  /‘ficuK 

4  East  point  of  Phoebl  Depreasio  (NW  lobe  of- Solis  L. ) 

4  North  point  of  Phoebl  Dopresslo 

3  Mouth  of  Calydon  (?)  on  Phoebl  D. 

5  Center  of  Phoebl  D. 

4  Contact  point  of  Phoebl  D.  and  Pulgoris  D.  (center 
of  V/est  loh©  of  Solis  L. ) 

5  Center  of  Pulgoris  D.  (SW  lobe  of  Solis  L. ) 

5  Mouth  of  Bathys  on  Pulgoris  D. 

3  West  point  of  Pulgoris  D, 

3  South-West  point  of  West  lobe  of  Soils  L.  (or  center 
of  small  k3.aot?) 

4  South-V/est  point  of  West  lobe  of  Soils  L,  at  West 
end  of  small  knot 

2  South-West  point  of  Phoebl  D.? 

4  West  point  of  Phoebl  D.  (mouth  of  EospV.ioros} 


-  20 


Point  n  Description 

20$0  Ij.  South  point  of  Thaumaala  (Heraeum  Prom.) 

20^1  4  South-West  tip  of  Chrysolteras  (Bosporlum  Prom.) 

2052  5  East  point  of  Bathys  Portus  (;Junctlon  of  Thaitmasla 

and  Chrysokeras ) 

2053  5  Mouth  of  Bathys  on  Bathys  Portus 

205U  5  Center  of  Bathys'  Portus 

2055  1  South  point  of  Bathys  Portus 

2056  /.|.  West  'oolnt  of  Bathys  Portua 

2057  '•-I-  North  point  of  Aonius  Sinus  (mouth  of  Phaala) 

2058  4  North  point  of  Aonius  S.  on  Icarla? 

2059  2  East  point  of  anomalous  Icarla  (cloud?) 

2060  1  South-East  point  of  anomalous  Icarla 

•2061  1  Point  on  South  edge  of  anomalous  Icarla 

2062  1  Mld-pplnt  of  Hyscus? 

2063  '  5  Intersection  of  Phasia  and  canal  from  Siranlus  Laous 

2064  2  Mid  point  of  Araxes 

2065  4 

2066  4  Center  Ax’sla  Silva 

2067  4  West  point  of  Tractus  Albus  (Lux) 

2068  2  West  point  of  bright  formation  of  Tractus  Albus 

South  (cloud?) 

» 

2069  1  South-V/eat  point  of  bright  formation  of  Tractus 

Albus  South 

2070  1  South  point  of  bright  formation  on  Tractus  Albus 

South 
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Point 

2071 

2072 

2073 

2074 

2075 

2076 

2077 

2078 

2079 

2080 

2081 

2501 

2502 

2503 

2504 

2505 

2506 

2507 

2508 

2509 

2510  . 

2511 


n  Deacplptlon 

5  South  point  of  Trsetus  Albus  (NE  point  of 
Phoenicia  L. ) 

1  East  point  of  Phoenicia  Laeus 

5  South  point  of  Phoenicia  Lauus  (Junction  Phasla) 

5  Center  of  Phoenicia  Lacus 
5  South  point  of  Pulgens  Mona 

4  East  point  of  Fulgena  Hons  (West  point  of  Arsia 

Sllira?)  - 

5  Center  of  Fulgena  Mona  (brightest  point) 

4  West  point  of  Pulgens  Mona 

1  ? 

1  ? 

5  North  point  of  Pulgens  Mona 

3  Center  of  Limaa  Lacxis 

■3  South-West  point  of  Lunae  Lacua  on  Candor 

5  West  point  of  Lunae  Lacua  on  Candor 

2  North-West  point  of  Lunae  Laeus  on  Candor  (Junction 

Nllokeraa?) 

1  North  point  of  Lunae  Lacus? 

4  Center  of  Hebea  Lacus 

1  North  point  of  Hebea  Lacua 
4  Mouth  of  Chryaorrhoas  on  Tlthonlua  Lacua? 

1  Mid-point  of  Uranlus? 

2  Center  of  North  angle  of  Tlthonlua  Lacua 

•  ♦ 

1  Center  of  Bohua  Lacus 


•  •  tlci  — 


Point 

2512 

2513- 

2^14 

2515 

2s;i6 

2517 

2518 

2520 

2521 

2522 

2523 

2524 

2525 

2526 

2527 

2528 

2529 

2530 

2531 

2532 

2533 

2531; 


n  Description 

3  North  point  of  Echus  Lacus 

1  Mid  point  Of  Portuna  (?) 

2  East  point  of  bright  fo'rmation  on  Tractua  Albus 
( cloud?) 

1  Mid  point  in  break  In  bright  formation  on  Traetus  Albus 

2  North  point  of  bright  formation  on  Traetus  Albus 
5  fJenter  of  Aacraeus  Lacus 

1  West  mouth  of  Uranlus? 

point  uf  bronci  band  NE  of  Ascraeua  L. 

1  Noi’tb-V/ast  point  of  Traetus  Albus 

1  South  point  of  Acidallus  Pons 

2  Canter  of  Aeidaliua  Pons  (?) 

2  North  point  of  Acldalius  Pons  at  edge  of  North 
polar  cap 

1;  South  tip  of  brighter  area  a  on  Temps 

2  East  point  of  brighter  area  i3  on  Tempe 

3  East  point  of  Ascuris  Lacus  (7) 

1  West  point  of  area  a  on  Tempe  (SE  point  of  ABOurls  L. ) 

2  South  point  of  Ascuris  Lacus  (?) 

J;  North  point  of  area  0 

4  Center  of  Ascuris  Lacus 

3  North  point  of  Ascuris  Lacus  at  edge  of  NPC 

4  West  point  of  Ascuris  Lacus 

3  East  point  of  area  x  Alba?)  on  Ascuris  L. 

2  Mid  point  of  broad  band  between  a  and  x 


~  23  “ 


Point 

2535 

2536 

2537 
2533 

2539 

2540 

2541 

2542 

2543 

2544 

2545 

2546 

2547 
2540 

2549 

2550 

2551 

2552 

2553 

2554 

2555 

2556 
255? 
2558 


1 

1- 

4- 

4- 

3 

3 

4 

L 

4- 

3 


2 

2 

4 

4 

3 


Descz'iptlon 

South  point  of  area  y  (“  Alba?) 

Mid  point  of  broad  channel  (south  of  y) 

South  point  of  broad  channel 
West  point  of  area  p 

Center  of  curvattire  of  S  part  of  area  p 
South  poliit  of  area  p 
Mid-point  of  channel  between  (J  and  fl 
East  point  bright  area  S 

South  point  bright  area  0 

Mid-point  of  dark  streak  connecting  AScraeus  Laeus 
and  small  bright  region  to  SW 
Mid-point  of  Ulysses  (?) 

Center  of  small  bright  region 
I Intersoction) 

Center  Hougerlus  Lacus 

East  point  of  Hougorius  Lacus? 

East  point  of  Hougerlus  Lacus 

North  point  of  Hougerlus  Lacus 

South-West  point  of  broad  channel 

Mid-point  of  broad  channel  SW  of 

West  point  of  area 

South  point  of  Lacus  A 

East  point  of  Lacus  A 

Center  point  of  Lacus  A 

North  point  of  Lacus  A  at  edge  of  NPC 


Point 

2559 

2560 
3001 
3002 
3003 
300I1. 

3005 

3006 

3007 

3008 

3009 

3010 

3011 

3012 
3013 

3OIL1. 

3015 

3016 

3017 

3018 

3019 

3020 

3021 


n  *  Description 

1  ? 

3'  ? 

5  Canter  of  Kodus  Oordll 

« 

1  Point  on  Eumenides 
3  North-East  point  of  Memnonla 

3 

y  points  on  Slrenius 

1  ?  j 

1).  North-East  point  of' Slrenius  Pons  (function  Slrenius?) 

6  North-East  point  of  Sirenum  Sinus  (junction  Araxes) 

6  East  point  of  Sirenum  Sinus  on  Da o dal la 

5  V/eat  point  of  Daedalla  on  Sirenum  Sinus  (Junction 

Hyaeua) 

I|.  Center  of  curvature  of  NE  tip  of  Sirenum  Sinus 

5  Junction  Sirenum  Sinus  and  Slrenius  Pons  (center 

of  Sirenum  S.  when  not  resolved) 

4  Center  of  Slrenius  Pons 

2  North  point  of  Slrenius  Pons? 

4  VJost  point  of  Slrenius  Pons  (Junction  Erlnnys) 

5  East  point  of  Sirenum  Promontorium 

Ij,  South  point  of  distorted  Icarla  (cloud?) 

1  Center  of  notch  at  Thermodon  (?)  mouth  on  Pallnurl  Pr, 
1  Mouth  of  Thermodon  (  ? ) 

1  Mid-point  of  Thermodon  (?) 

3  East  point  of  Phaethontls 

1  South-East  point  of  notch  at  Thermodon  (?)  mouth 
on  Sirenum  Mare 


Point 


3022 

3023 

3024 
302'^ 
3026 
3027 
3C20 
JO  29 

3030 

3031 

3032 

3033 
.3034 

30  3 '5 

3036 

3037 

30  3  B 


30  39 


3040 

3041 


3042 


n  Deacx’lptlon 

1  Center  of  notch  at  Thermodon  mouth  on  Slronxiin  Mai’e 

3  South  point  of  Me  Sirenum  or  mouth  of  ThemiodonC  ?) 

11  South  point  of  Slrenui'ft  Promontorluim 

1  Mid -point  of  Erlonya  Eh at 
Mld-nortViern  limit  of  Memnonln 

2  Mld-pot  tjfc  of  I'jViiV' e” n i. d  6  s 

3  NDi’th  point  of  Keinnonifl  Enet  of  (rorgon 

3  Center  of  (Lucus  Maricae?)  Intersection  of  Gorgon- 
Eumonidea 

2  Jufir. t.1  on  of  Gi»r'p;o>n  on  1029  oa  NVJ  point  of  Gorgon 

2  North  point  of  Mottinonia  West  of  Gorgon 

3  Mid-point  of  EJnst  limit  of  Mesogaoa  Vjetvfeen  3029 
and  M)^9 

1  MIH -point  of  Erimiya  West 

7  North  point  <if  Oovpnn'.r.Ti  Sinus  (mouth  of  Gorgon) 

1  .functlun  of  1?r'inny3  and  n(>rgonum  Sinus 

2  We  at  point  of  fTor'p.uuum  Sinus 

4  Gant  T>olnt  :')S  Gorgonum  Slvds? 

0  S(5uth-E'n3t  point  of  Ftisca  Depresalo  (S.  point  of 
M.  Slrnniim?) 

4  South-V/eat  point  of  Fusco  Doprosaio  (junction  of 
loa  InaulaY) 

6  South-East  point  of  West  half  of  M.  Sirenum 
2  West  point  of  Caralls  Pona 
2  Center  of  Caralio  Fons 


Point 

11 

3043 

1 

3041.1 

6 

3045 

4 

30  4f) 

5 

30/[7 

4 

3048 

6 

3049 

9 

30 

il 

3091 

6 

30  5E 

2 

309;’ 

2 

3094 

9 

3099 

6 

309b 

h 

3097 

1 

.t. 

30  98 

9 

309^ 

12 

3060 

2 

3091 

3901 

1 

3902 

9 

3903 

3. 

35011 

3 

Descplptlyn 

Bast  point  of  Caralis ‘ Pon^ 

South  point  of  Pbaethontia 
South-West  point  of  Phaethontis 

MoutVi  of  Slmoia  on  M.  ChronimH;,  mJd-point  (Stmoentls 
East  point  of  Eleatris 

Mid-point  of  mouth  of  Slmols  on  Mare  Giirutierium 
East  point  of  M.  Clinmerlum  on  Phuethontia-Atlantis 
Ih. rch  point  of  li.;.-.  <:  f.rla 

North  point  of  H.  Cimmorltim  on  Zephy-rln  at  junction 
Atlantia -Rasena 

V/ast  point  of  At.J  antis  on  Zephyri  a 
Ml.d“puinfc  of  junction  Atlantis  •■Zaphyria 
VlosC  point  of  M.  £ !  ronuiT)  (  Atlanuidum  Sinus) 

South  point  of  Gurgonum  Ih’omonto rl urn 
W&st  point  of  Goi'gormm  Prowontonlum 
? 

Mnijth  of  Eriiinys  Tl  tanum  Sinus 

Noi’tii  point  of  TUnnum  Sinus 

North  poJrtt  of  TnOfi  r-  (?)  on  Torterus 

(North)  t  pn.int.  of  bright  area  on  Zephypia 

Nor-th  point  of  ai’ea 

East  point  of  Hougerla  (West  point  of  Hougerlun 
Laouti)  area 
Contijj'  of  area 


Junction  of  area 


and  Lac us  A 


Point 


n 

350'?  4 

3506  ,3 

3507  a 

3508  2 

3509  2 

3510  1 

3511  l 

3512  ;? 

3513  2 

351.14  3 

3515  2 

3516  2 

3517  J 

351.8  j 

3519  6 

3520  1 

3521  .7 

3527  5 

I.J001  5 

4002  12 

4003  1.? 

4004  1 3 

4005  1 

I  /  ‘V  r' 

Lj.UUO  J,'9 

;ioo7  1 


Doaci'iptiou 

I 

West  point  of  Lacns 
South  point  of  region 
Center-  of  knot  KE  of  Hougeria 
Ea'it;  point  of  region 
South  point  of  region 

Center  o.f  small  node  East  o,f  Eiixlnus  Lacus 

i'ii.fi'lh  pijlnt  of  3510  01 ‘.  (  dgfi  of  NPC 

East  point  of  Eluxlnua  Lacua 

North  point  of  Euxlnus  Lacua  on  edge  of  NPC 

Center  of  Eujc1>'.u3  Lecur, 

South  point  of  Euxinn.p  Lacua 

Vv'e.afc  ].'(;ifit  of  Ihixlnus  Lacius 

East  point  of  Propontis  I 

North  yfoint  of  Propontla  I  lit  edge  of  .NPC 

Oentor  of  Propontis  I 

Soutli  point  of  Propontis  I 

Wont  point  of  Propontis  I 

Mid-point  of  TartBruaV 

i'^Bst  po.lo^  of  HaBenn,  junction  on  /ophyrln 

i'lntit  point  of  Jaestryponum  Sinus 

North  point  of  Ijaestrygonum  on  Laestrygonum  Sinus 

(.'enter  of  Lnentrygomnn  Slnuu 

North “East  point  of  Laestrygonum  Sinus 

North  point  oi"  rjatistrygonuni  Sinus 

Ssat  pulnt  of  Aoolia  North  of  Laestrygonum  S. 


Point 

n 

4008 

1 

4009 

3 

4010 

11 

4011 

14 

401  r? 

15 

4013 

10 

401 1; 

3 

4019 

14 

4OI6 

18 

401? 

8 

4018 

7 

4OIQ 

2 

4020 

3 

4021 

1 

4022 

2 

4023 

16 

4024. 

16 

4028 

10 

4026 

12 

4027 

1 

4020 

17 

4029 

21 

4030 

20 

4031 

10 

Desoi*lptlon 

Junction  of  Antaeus  and  Laostrygon? 

West  point  of  Laestrygomun  Sinus  on  Draconls  Prom. 
South-V^eat  point  of  Laestrygonura  Sinus  (mouth  of 
Draconls  Pro turn) 

West  point  of  Rasena  on  Draconls  Pretum 
South  point  of  Rasena 
South  point  of  Elactris 

Center  of  Imot  in  Mare  Chronivim  (  Achaeorujii  Portus?) 
Mouth  of  Scamandor  on  Mara  Chronlum 
Mouth  of  Sr-mnander  on  Mare  Glmnieriuiu 

North  point  of  Eridanla  (East  of  Eridanl  Promontoriurn? ) 
South  p»olnt  of  Draponia  Promontoriurn 
Center  of  brlgVit  area  on  Draconla  Prom. 

Woat  point  of  Drauunis  Prom,,  (mouth  of  canal'?) 

South  point  of  Aeolia  V/ost  of  Draconls  Prom. 

Mld-polnt  of  Antaeus 
South-East  -point  of  Gomar  Sinus 
Center  of  SE  lobe  of  Oamer  Sinus 
North-WoHt  point  of  SE  Icbe  ol'  Comer  iSlrma 
South  point  of  Eridanla 

North  point  of  Eridanla  (V/osfc  of  Erldani  Prom.?) 

East  point  of  M.  Tyrrhenum  (junction  Hesperla-EJrldanla ) 

Mouth  of  Xenthus  on  M.  Tyrrhenum 

Mouth  of  Xanthus  on  Tlphya  Frettim 

Center  of  dark  knot  in  Tlphys  Pretum  (Nephelea 

Dspresaio?) 


Po  infc 

n 

li032 

6 

4033 

12 

403)4 

1 

4035 

10 

4036 

9 

1+037 

2 

40  3  R 

3 

4030 

2 

4040 

6 

4^01 

1 

4?02 

1 

4503 

2 

4'i;oii. 

11 

4?o? 

n 

c 

4^0f; 

17 

'(.'3’07 

2 

4'30p. 

3 

4509 

4 

4S'10 

7 

4.‘3ii 

1. 

4.'^12 

11 

4513 

2 

45;i)h 

7 

Descrdptlon 

North-Eaat  point  of  Clrimerla  Depresslo  (near 
Cyclople\ira  Sinus  I 

South-East  point  oi:  NW  lobe  of*  Sinus  Qomer 
Mouth  of  Cyclcipa  un  Gamer  Sinus? 

Center  of  NortVi-V/est  lobe  of  Sinus  Gomer 
South-Sfla t  point  of  Aothiopls  (nesr  Cerberi  Sinus?) 
Gerber  1.  Sinus? 

Conio-,'  of  CiiiVnun’la  D(;-pressio 

Si-nitb-We:,i  point  of  Cimmeria  Deproasio  on  Hesperia 
{ canal  junction?! 

South  point  of  Aeolis  Woat  of  Draconis  Prom. 

Mid-point  of  Hades  1  (?) 

Enat  point  of  small  laous  attached  to  Trlvlum  Charontis 

Center  of  small  lacuo  East  of  Trlvlum  Charontis 

Ennt  point  of  Trlvium  Charontis  (V/eat  point  of  lacus) 

Soiith  point  of  Triviiun  Charontis 

{•’enter  of  IrlviuTn  Chnrnntla 

North  peint  of  Tr*lvium  Charontis 

Center  of  Stygis  Lacus  (?) 

Norch-''iost  point  of  Stygia  Laeua  (?) 

Center  of  Hecafces  Lacus 
Center  of  Albor 

V/ost  point  of  Trivlura  Charontis 
Hid -point  of  break  in  Cfirberus 
Enst  point  of  Cerberus  Lacus 


Po  itlt 

n 

4515 

.1.0 

14516 

1 

16 

L|510 

‘1 

45'19 

6 

6 

l\5^l 

•% 

..‘J 

3 

m;23 

t 

it3'24 

1 

2 

20 

.9001 

11 

9002 

2 

9003 

2 

9001:, 

) 

9000 

1 

9000 

i 

9007 

1 

s'oob 

b'OO',' 

r 

I  • 

9010 

16 

501:1, 

7 

5012 

Deserlptlovj 

Centor  of  Cerbertia  La 0153 
Wast  point  of  Coi-boi’ua  Lacua 
UflVitoi’  of  Paiiiibotia  Lneua 
9 

?  Foixib  on  I'iunratos  I 

Wfisi  r-oLnt  of  boriilon  of  Blyslmi  ( Hephoeatua  ? ) 

Mld-polnfc  of.  iiyblaevis? 
ft.nte;'  of  Konphcoa  Lncna? 

C,;ii'c.u-.T  (jf  Morp!jeo;4  J.acua? 

Mid-pulnt  of  fJyolops 

Nofth  point  of  brighter  part  Oi"'  Aeol  iw 

Nox'tli  point  of  Comer  Sinua 

Angle  of  Auaunir;  Auatralia  on  K.  TyrrVionuin 

Co'itR*'  of  canal  (or  Hyri  a  IrP.e^ja?)  on  Hesperia 

(bjotev  oi‘  Ti,--!  so  i'll  a  Kivms 

I'Joi'th  •V.’e.at  jvolnf;  of  Maro  Clrmnoriun) 

Morth- Vj;..at  po’-:''-  of  T'^itonla  ■^"'Inua 

I'-uth  point  of  Araontbea  on  Heaperls 

Bn. at  l  of  M.  TyrrVifnium  B  on  Hosporla 

K-'St  y-ulnt.  of  '.l„  Tyrrhenum  B  on  Heaporio  (canal  junction) 

Bouth-V/oat  point  of  Hesperia  on  M.  Tyrrhenum 

( H e  a pe ' '  1  '«n  Prom .  J 

Horfch  point  of  Auaoiiln  Auatralis 

South  point  of  Aviaonls  Australis  on  T-lphys  Fr, 

Woat  point  of  r rorag tb 0 i  Sinus  on.  Ohoraoneus 


Point 

n 

5013 

13 

0014 

6 

5010 

1 

0016 

17 

0017 

4 

0018 

0 

0019 

9 

0020 

0021 

9 

0022 

6 

0023 

3 

002)1 

14 

0020 

13 

0026 

0 

0027 

0 

0028 

8 

0029 

4 

0030 

17 

0031 

13 

0032 

1 

0033 

16 

0031^. 

3 

0030 

10 

0036 

1 

0037 

2 

0036 

4 

Do3criptlon 

East  point  of  Centauri  Lacua  (and/or  Hadriacum  Mare)' 

Center  of  Centaurl  Lacus 

Horth  point  of  Centaurl  Lacus 

North-West  point  of  Ausonla  Australis 

East  pfiinfc  of  Ausonla  Borealis  (Trincrla) 

Noi'‘tb-EHat  point  of  Ausonla  Borealis  (Clrcaeum  Prom,) 

V/est  point  of  iSyrtis  Minor  on  Libya 

NnT>i-,Vi  '!(  irit  of  Mlno^*  on  lilbyn 

.•jatn-V/eiv.;  point  or  Libya 

V/o-yit  polnc  of  Libya,  (junction  of  Crocea) 

V/ost  point  of  Libya? 

South  point  of  Syrtis  Major 

South-East  point  of  Nytnphaeum  Promontorium 

North  point  of  Au.sonia  Borealis  above  0021 

Norlli-Woofc  point  of  Atiaonla  Borealis 

Uoi'th-V/est  point  of  Poaldiixm  Promontorium 

West  point  of  Ausonla  Borealis  (when  0028  not  marked) 

North  point  of  Hellos 

Mouth  of  Alphftua  on  More  Hadriactim  (Bucoleontis  Portua ) 

Nortir-Efist  point  of  Hellas 

East  point  of  Hollos 

Mouth  of  Peneus  on  Mare  Hadriecum 

Center  of  I'ea  Lacus 

South  -ihsat.  point  of  NW  lobe  of  Hellas 
Mouth  of  Penetis  on  V/  side  of  Zea  Lacus 
Mouth  of  Aiphcus  on  Mars  Amphitrites 


Point  n 


Deacrlpfciati 


^<0  39  1  ? 

t'Oli-C.)  3  South  ptsi'U'c  o:t'  3I'j  Kobe  of  llellas 

hOijl  iO  West  point  o.t‘  Cbor-sone.iiUS! 

1,1  Suutb-'We'Jt  point  of  MoY-n  Hadrlocum  (moutli  of 
i'K,):f*ipLi}:  I) 

901(.3  5  St;utb"Wasfc  of  /..loyn  o  :■  Croceu 

90liJt  I'lc:)i>v.Li--V,'esi:  point  of  Tvlion'ui  Siruis? 

39Cf*.  1.  (f  I'l !  f'.’ n  of  'i >j'i ‘bri-  -  I  ■?!  '■  n  A  .  Lii 'U’l.l:, 

A  Ccto''-'  of  yuin'i.i  U,-",  i.  of  coiifl 


(  A  .y  lien  .1  o  t.'  li.n  o  1 1  a  7 ) 

950  ;  V  r'{>!.p  ii  .if  .(T.nnl  on  ibidi’.-i  i.-n'.n’.tjonila 


55o;i 

IP' 

pi,  ^ 

ni;  of 

I'ln^ipM  .Onocoo'ot.fa  'rtif/ui-h 

of  cQn.fil) 

55' 09 

t.,' 

),)■  inf.  I,: n 

iiO'lllS 

Loor;(.,ontl3 

• 

55'O0 

i. 

'if  .'O*,;. 

1  ri 

550Y. 

5-1  ■<  f  ;  '<■  '.i\  r 

tso.i  (i.orif  1 ft, n  of:  ’5v'oi.‘jf;" 

■j  SuM 

!. 

'f  ,  1.  .'I./  1  i'l  ..,.i' 

Ur.  C  1 1 

l'.7')u  C'  now  (ioY'k  nn(;'lon 

'o;oo 

( 

■  '■ ;  j  of  ilip-  ^ 

i:  i  l.ii 

■  ,.i‘  doj-k  I’nglnn 

55.10, 

I-  :■  ■  ;f 

fi->  'i  i.f' 

li.'i;  1';'  Yicr.;  dank  roK'h.n, 

further' 

K'  /'th 

5':!  i 

1  ' 

Of 

/' 

■■>  )  un;  >/f 

( / 1  I'T  1*'  4 

Ju*'0.  b 

i‘)  f  fipiYi’  I'ir'ok  r'OjMbl 

?!  t  ed^o 

05.«3 

i 

I.'if-'it  of 

Mo'ipe 

Aloyoaius 

55i;i 

Suwt  of 

Tbotfi 

.1  V 

5515 

■i 

y 

Po int  n 


Description 


5516  8  Noi’th  point  of  Amenthes  between  Nubls  Ijjious  and 

Nodus  Laocoontis 

2  Mouth  of  canal  (Triton?)  on  Nub  is  Lacua 
5516  2  South  point  of  Nubia  Lacus  (.lunotion  East  point' 

of  Nepenthes) 

5519  6  Centor  of  Nubis  Lacus 

6  Contoc  of  Nubis  Lacua 

5.520  6  Center  of  dark  area  including  Nubis  Lacus 

5551  y  ? 

5522  j,  Nui.  i.r.  point  nf  uux’k  ui-ea  including  Nubia  Lacua 

5523  1  South  point  c.'f  Nodus  Alcyonius? 

552I1  10  Con  tor  oO  Nothuj  Alcyonius 

5525  3  V/ent  point  of  Caslus  at  edge  of  NPC 

5526  3  Kfist  point  of  Nelth  Regio  NW  of  Nodua  Alcyonius 

5527  ^1  Knot  point  of  Isldis  Hegio  NW  of  Nubia  Lacus 

5526  1  West  point  of  Nubis  Lacus 

552d  ^  Mouifn  of  Nepenthes  on  Nubis  Lacus,  mid-point 

5530  3  Mld"p(.t5nn  of  Nepenthes'  (near  Tribonls  Lacus) 

5531  8  East  point  of  Moor is  Lacua 

5532  5  Mouth  of  Nopevn'ihes  on  Moorls  Lacus,  East  point 

5533  13  Mid-point  of  mouth  of  Nepenthes  on  Moerla  Lacus 

553J^.  2  Mo^ith  of  Nopsnthea  on  Moeris  Lacus,  West  point 

5535  9  Center  of  Moei"is  Lacus 

« 

5536  2  North-West  point  of  Moeris  Lacus  on  Osirldis  Prom, 

553?  9  .  Mouth  of  Moeris  Lacus  on  Syrtls  Major,  South  point 


Point 


5538 

5539 


5540 

5541. 

954? 

554.3 

55/.1J1. 


554?' 

554/ 

5548 

5545 

5550 

555.1 

555;? 

5554- 

5555 


555h 

5557 

,5558 

555^ 


n 

9 

10 

3 

1 

T 

1 


8 


5 

1 


1 

1.‘3 


Dosc'.rlptiovi 

Mouth  df  Moerla  37aim3  on  Sj/Tr'bis  Ma.lor,  mld-polnt 
Mouth  of  Moeris  iLacus  on  Syy'tln  Major,  North  point 
(Osirldls  From. r 

S<3ut3T  paint  o<'  Kili  Hinus,  junction  Arona-OsiriJis  Pi.'*om. 
K;t3t  point  of  HHj  a .1.01,1.3 V 

point  Kj/i'i.  ja/;i;iion  0.7  Kill  Ponff 

M  d-point  or  Iona 

Flirit  point;  ax'  Nill  Laotn,  junc;tl<./iri  o.f’  Nlloayrtia 

'h  I,  fO.in.  ■:<.  n  I ,!  1  ‘  ’j,  of  Hi.Knt, /r'tio 

r.'J  '.i -  .jol-n'c 

Nu,c'th  po.inv;  oi'  N.i  i. .!  J.scuc.  junetlcn  o.C  Nlloayi’tta 
n  f,  !vo  i  n  e  f  c  0  n  t  o  n  t  r:-  f  N 11  o  a  yr  t  i  b 
Her  in  ■V-'cai  point  of  hoi.  ch  It-ur-lo? 

Mom, 11  i  l'  HI  I  O  ! r..ri  (JmOr'O 

Coi:)'c,<5>*  w,f  dfir.Y  i.n-.'c  nv.  mopLh  Hi  ' oayricls  nn  Umbra 
Noi'tli  p-ilin;  of  SI.*;  odpo  oT  NPC 

<’  of  (Jolo.;;  3)J 

V/onr,  noin;.;  of  Aa  la.-.! .rpna  (  .'.inal'.j'.i .j  5  cn;,!?! 

V-/o3t  piolnt  of  KjU.  i.iHo.ns.,  .luiin i,.!.;vo  of  Ni.l.  1  Ports 
North  poin1.  o.f  Hilj.  h.inuf,  junc  '-.lon  oC  .N.11.1  Pont  ’  • 
houth  point  of  Koroo  'i\ 

North-V/eat  point  sj''  astutiRpia  ttiiius 
Center  of  Astusaplu  flnua 

North-V/eafc  point  of  Nlll  Sinus,  on  Astusapis  f'inua 
West  point  of  A  Cl  .In  Noffh  of  Astusania  P'inus  , 


Po  In  fc  n 


Description 


5560  4  West  point  of  Nill  Sinus,  junction  of  Arena-Aerla, 

N<,  Jo  lilt 

**  • 

5'561  6  Junction  of  Arena-Aeria,  South  point 

5562  0  West  point  Syrtis  Major 

5563  111  V/eat  'point  of  Syrtla  Major  on  Aoris,  Noi'th  of 

Nymp'haeiim  Prom, 

5564  1  South  point  of  Nodus  Laocoontla 

5565  7  V  r.nl-  flp  of  Trltonis  Sinus?  ^JyllrniUM  L..V; 

600.1  1  )!■  cIp:":  .'■i};vr>t.‘  C'f  .'Cnour'iTa  Xn-Gul© 

6U0c  G  Goutti- i'.Hti I  miti-poiuL  of  incui-va  Insul'a 

6003  2  Cenfcoj,'  of  'fj'pbonii  Sinus 

600)4  l/'i  Narth-v'oat  point  of  Doltot,on  Sinus  (Typhonll  Sinus) 
h005  0|  of  Marri  Serpent  is 

0006  L  ? 

6007  -I  Norfcn~’7e;-it  po.lnt  of  Hexiaa  on  Yntmls  Pretum 

6DOB  G  Horth-Moat  point  of  Yfionla  Regio 

6009  9  Center  of  Merol  rioproeoio 

6010  5  Kouth  of  PonouB  on  Yeonls  F'retuin 

60 1 J.  3  West  point  of  SW  lobe  of  Hellas 

6012  0  Soutb-Vn'ost  edge  of  Hellas 

6013  3  Mld-’Scuth  point  of  Yaonls  Frotum 

6OII4  1  Soutb-Eact  point  of  Ynonis  Roglo 

6015  1  ? 

6016  1  ? 

6017  6  Nortb'Esst  mouth  of  Hellespontus  on  Mo  Senpentls 


Point 

6018 

6019 

6020 

6021 

6022 

6023 

6024 
602,^ 
6026 
6027 
6026 

6029 

6030 

6031 

6032 

6033 

6034 

6035 

6036 
6037 


n  Description 

» 

3  South-East  point  of  M,  Serpentis?  ’ 

3  South-V/ofit  point  of  Mare  Serpentis*  Junction  Noachls*“ 
Pandorae  Pretum 

2  West  mid-point  of  Mare  Serpentis,  Junction  Pandorae 
Pretum 

2  North-West  point  of  Mare  Serpentis,  Junction 
Deucalionis  R.- Pandorae  P, 

2  South  point;  of  Deucn.llonls  Regit>? 

13  Mnat  point  of  Deucollonls  Reglo  ( Dlum  Promontorlum) 

16  Soxith-Eaat  point  of  Hartimonls  Cornu 
1  ?  •  . 
ll  South  point  of  Aerla*  East  of  Slgeus  Portua 
5  North  point  of  East  bay  of  Sigous  Portua 

5  North  point  of  VIest  Bay  of  Slgeus  Portua 

3  North  point  of  Deucelionls  Reglo,  South  of  Slgeus 
Portua  W„  bay 

4  North-West  point  of  Edom  Sinus  on  Edom 

2  North  point  of  Deucallonis  Reglo,  South  of  Edom  Slnua 

7  Notch  In  coast  line  of  Edom,  East  point  of  Edom  Prom. 

6  South  point  of  Edom  Promontorium 

6  West  point  of  Edom  promonturlum 

5  North-West  point  of  Edom  Proraontorltm  on  East  horn 
of  S.  Meridlanl 

1  Center  of  dark  knot  In  East  horn  of  S.  Meridlanl 

5  Center  of  East  horn  of  S.  Meridian! 
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Po 

6038 
60.39 
60lj0 
6.‘-:(V| 
6‘i\9L' 
C^O  i 

6  s  *. '  > 
63'U  . 
63'0 1 
6^08 
6909 


n  Deacripoion 

»• 

8  South  point  o.f  Enat  hom  of  5.  Maridiaul 
.9  MoutVi  of  Hyllua  on  Pandoras  Prefuwi 

2  Pitjuth  of  Hyl'.lna  i->n  Mnr-s  Anaurale 

2  font 01*  East  lobo  of  Ismeniua  Lacus 
J.  Not*  t’-lj  poj.nt  of  J-ovnciTTit-'S  hocus  gtt  NPC 
8  Cantor  of  lamoniua  I.ncua 
2  Co, n  tor  Wo  at  'lobo  c;f  X'rronfn?’  Lccna 

ion:.)'!  ir'lnt  <^f  trofilnr:  uoom:; 

2  Noi’th  nolnt;  j.i  I'-iddcko.; 

2  North  point  of  Gohou 

ll  Wont  orid  of  J)f',i.iteronllus,  near.  Dirce  Pons 

0  hunth  point  of  Past  horti  c-f  Sinus  Merl.dlsni 


♦ 


A 
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Table  5 

AREOGRArtllC  COORDINATES 
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1958 
Pt...  na. 

Master 
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X 

"’x 

n 

2.02[| 
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2.0 

34.0 

1.65 

“  3.5 

1.81 

2 
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2.1 

206.2 

6.02 

.1.0 

282.0 

• 

0.66 

• 

2.0 

281.0 

0.69 

'C  V/(p  II 

7.1  5.I4.9  9 

11.2  0.82  2 

3.9  6.10  10 

5.2  1^..90  9 

7.7  6.66  10 

11.6  1.6^  3 

1/1.6  ■: 

20.0  0.86  1 

23-0  0.8)4.  1 

2I1..9  0.66  1 

2I1..9  8.35  15 

26.9  0.66  1 

33.3  .3.94  0 

i^5.9  0.55  2 

J^.2.9  1.09  3 

^ij-.9  3»97*  10 

i|.8.0  0.08  1 

47.7  2.37  6 

31^..  5  2.51^  5 

26.0  0.81  1 

25.0  0.82  1 

22,6  8.17.  15 
26.0  0.81  1 

2i|.0  0.83 


1 
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1958 

Pt , no . 

Master 

List 

Qy 

X 

^X 

n 

5559 

1„0 

1.0 

290.7 

0.47 

19,6 

0.62 

1 

5560 

2„a 

3.0 

286.4 

2.14 

17.7 

2.45 

i; 

5561 

2.5 

2.8 

289.2 

2.73 

15.8 

3.21 

6 

5563 

106 

1.7 

2.8 

292.8. 

6.29 

.  8.5  . 

7.09 

14 

55b4 

3.0 

•3.0 

254*  .0 

0.20 

12.2 

0.45 

1 

5565 

• 

1.6 

1.7 

249.8 

4.57 

5.1 

5.29 

7 

6001 

2*.  0 

2.0 

294.0 

0.95 

-12.0 

0.98 

1 

6002 

2.8 

2. a 

294.3 

5.01 

-  8.4 

5.45 

8 

6003 

(201) 

i.O 

1.0 

299.0 

1 . 6? 

-  1.9 

1.73 

2 

6004 

245 

2.2 

'1  T 

'in  T 

•  1 

6 . 01 

-  1.1 

8.57 

14 

6005 

?. .  1 

2.8 

305.7 

6.57 

-18.4 

8.37 

14 

6006 

3.0 

3.0 

307.7 

0.62 

>24.7 

0.79 

1 

600? 

(173) 

3.0 

2.0 

311.9 

O’.  14 

>25:5 

0.34 

1 

6008 

• 

(109) 

2.4 

2.4 

310,9 

3.62 

-25.6 

• 

4.73 

8 

6009 

1.4 

1.9 

317.0 

3.68 

-40,0 

5.03 

9 

6010 

243? 

?,') 

2.4 

312.8 

)  .74 

-36.3 

2.69 

5 

6011 

2.0 

3.0 

314-5 

1.00 

“43.9 

1.40 

2 

6013 

3.0 

2..7 

329.-4 

0.47 

“53.0 

1.01 

• 

3 

6014 

3.0 

3.0 

329.0 

0.31 

“45.0 

0.55 

1 

6015 

3.0 

3.0 

350.0 

C)„09 

“46.0 

0.30 

1 

*6016 

3.0 

2.0 

JlOi.O 

0.17 

“43.1 

0.37 

1 

601? 

Ill 

ro 

• 

CD 

2.2 

320.1 

2.69 

-26.7 

3.40 

6 

6018 

• 

3.0 

2’.0 

323.4 

0,82 

-25.1 

1.41 

3 

6019 

2.7 

2.0 

335.2 

1.32 

-26.1 

1.70 

3 

6q2C 

147 

2.5 

2.5 

332.5 

1.16 

-22.5 

1.52 

• 

2 
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1958 

Pt.  no. 

Master 

List 

s 

X 

'^X 

n 

6021 

186 

2.5 

2.0 

335.5 

1.28 

-19.5 

1.59 

2 

6022 

3.0 

1.0 

■ 

332,7 

1.59 

-18.8 

1,69 

2 

6023 

112 

2.5 

2.5 

320.0 

5.75 

-17.0 

7,47 

13 

6024 

174 

2.1 

2.1 

307.3 

6.73 

-12,8 

8.78 

16 

6025  * 

3..0 

2,0 

317,6 

0.48 

-10.2 

0.69 

■  1 

6026 

2.8 

1.8 

320.8 

2.16 

-10.0 

2.73 

4 

6027 

175 

2.4 

1.4 

328..? 

2.33 

-  6.7 

2.95 

5: 

6028 

176 

1.4 

333-5 

3.19 

-  5,9 

3.8,4 

5 

6029 

3.0 

1.7 

^  334.8 

1.61 

-12.8 

2.11 

3 

6030 

265 

1.0 

1.5 

342.1. 

2.27 

“  5.5 

2.60 

4 

6031 

« 

3.0 

2.0 

347.5 

1.65 

-13.1 

1.82 

2 

6O32 

1.7 

1.6 

345.0 

4.08 

-  6.5 

4.71 

7 

6033 

114 

2.3 

1.5 

348.6 

3.96 

-  7.7 

4.54 

6 

6034 

I..3 

1.8 

351'.  5 

3.43 

-  7.0 

4.14 

6 

6035 

lii9 

• 

1.2 

2.0 

351.9 

3.21 

-  2.4 

3.65 

5 

6036 

i.O 

1.0 

354.7 

0.49 

0.6 

• 

0.62 

1 

6037 

’  191 

1.6 

2,0 

354.7 

2.76 

.-  4.9 

3.10 

•5 

6038 

(116) 

2.6 

1.8 

• 

356.0 

3.97’ 

-10.8 

4.77 

8 

6039 

248 

3.0 

2.0 

350.9 

0.94 

-28.6 

1.05 

• 

2 

601^0 

247 

3.0 

2.5 

347.0 

0.57 

-53.2 

0.82 

2 

6,501  ^ 

291? 

2,0 

1.5 

316.7 

0.53 

47.2 

0.98 

2 

6502 

3.0 

2,0 

319,6 

0.10 

53.8 

0.31 

1 

6503  1 

79 

'2.8 

2.3 

323.0 

1.24 

• 

47.5 

2.76 

• 

8 

6504  \ 

6505  J 

292? 

1.0 

1.0 

« 

325.6 

0.55 

46.1 

0,99 

2 

■4  n 

2.0 

330.6 

0.44 

41.8 

0,94 

2 
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1958 
Pt«  no . 

Master 

List 

>. 

n  • 

6506 

3.0 

3.0 

342.5 

0.93 

27.5 

1.36 

s 

6507 

2.5 

3.0 

351.6 

1.11 

26.1 

1.49 

2 

65o8 

150? 

• 

2.8 

2.0 

353.7 

1.08 

41.8 

2,02 

4. 

6509 

85 

1.3 

• 

1.5 

352.0 

• 

3.85 

3.2 

4.76 

8 
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TA  FOR  32 


le  3 


IONS  OP  MARS  AT  PLAOSTAPP  IN  1958 


4  7:46  316“ 

4  10*14  352® 

11  6*56  240® 

11  10:12  288® 

11  12*28  320® 

• 

12  9*48  272*  21 

12  11*48  302?  21 

13  6*48  220®  21 

13  10*49  278®  21-24 

14  9*13  246®  231 

14  11:03  272®  18 

15  6*15  194“  15-18  310 

15  9*13  237®  18 

15  12*48  289®  15-21 

16  10*53  252®  18 

17  9:53  228®  12-18 

18  7*33  186®  18 

18  9:58  220®  2k 

18  12:08  252®  21 

19  9:28  204®  21  310 


350  3 
350  3 

310  3 

550  2 
550  2 

550  3 
550  2 
550  2 
550  2 
550  3  I 

550  3 
,550  3 
310  3 
310  4 
310  3 

310  5 
310  4 
550  3 
310  4 
,550  3 


19  12:03  242® 

20  9*28  195® 

22  6:53  140“ 
22  10:28  192® 

23  5:24  109® 

5*28  iolP 

6:13 

Oct  27  6*03 
Nov  4  5:35 

7  8*23 


21  310i'550  4 
18  310  4 

21  310  3 

21  310  3 

21-24  310,550  2 

21  310,550  2 
21-24  310  3 

24  310  3 

21  310  3 

21  310  3 


22  6:48  224®  18-24  310,550 

23  6:28  210®  24 


-8?6 

-8®6 

-8®7 


-8®8 

-8®9 

-9?0 


-9?2 
-9?4 

-9?5 

5  -9?6 

6  -9?9 

7  -9?9 

1  -11?3 

2  -n?B 


•30?0 


■28?9 

■28®1 

27?7 


-26®3 

5  -25?6 
1  -25?3 


■24?3 


-23?6 
-22?  1 

-21?3 

5  -20?6 
7|-19?0 
3 
7 
5 


Table  k 

SYSTEMATIC  AND  ACCIDENTAL  ERRORS  OP  AREOGRAPHIC  COORDINATES 
MEASURED  ON  32  DRAWINGS  OP  MARS  IN  1958  (*) 


-0?i|, 
-2?0 
•»-l?l 
-3?2 

-a?6 

+  3^8 
-3?6 

-2?9 

-2?0 
12  -0?8 
13  •♦•0?5 
III.  +5?9 
15  -0?8 

16  -5?8 

17  +3?8 

18  -1?9 

19  -0?9 


3?89 

5.20 


2?18 

3.36 


i|..8lj.  2.48 

3.3^1.  2.20 

3.19  2.79 

2,92*  2.81 
1+.71  3.67 

.8  11.92  2.46 

.0  2.67  2.26 
Oo8  3.58  3.25 


3.70 

3.62 

4.53 

3.01 

2.96 

4.28 

■4.98 

4.68 

5.36 

2,55 

5.64 

3.61 
6.24 
3.02 
2.74 

2.49 

2.38 

2.62 
4.31 
4.04 


2.84 

2.56 

2.10 

2.28 

2.20 

2.41 

2.06 

2.26 

2.72 

2.11 

3.40 

2.18 

3^27 

3.11 

1.55 

1.82 

2,08 

1.49 

1.73 
2.14 


113.16 
115.99 
304.'94 

244.11 

165.78 

264.98 

182.75 
337.40 

291.49 

400.17 

a 

398.29 

218.83 

273.43 

191.25 

265.23 

281,94 

262.37 

326.75 

348.79 

295.75 

232.17 

299.23 

341.44 

• 

359.87 

359.28 

327.25 
160.05 
176.57 


145.13 

148.93 

376.43 

307.92 

207^43 

333.85 

229.60 

414.89 

369.41 

439.70 

362.70 

349.40 

490.36 

281.78 

348.12 

237.56 

324.09 

349-10 

330.96 

404.48 

428.52 

369.56 
203.06 
371.31 
419.24 

il42.06 

440.47 

399.83 

206.51 

225.20 


31  +1?6 

32  •fl'SSS 


•»'2?6  0.6  4.23  2.41  315.40  392.91 

+2?3  0.6  5.13  2.16  325.99  404.74 


Successive  columns  anet 


Mean  systematic  residuals  rj^,  from  first  approximation 
before  phase  and  drawing  corrections. 

Drawing  relative  weight  wg. 

Standard  deviations  C-^,  (5^  for  xinlt  weight  w  »  Wj^W2  in 

second  approximation  after  phase  and  drawing  corrections. 
Sians  of  weights  S.w  for  all  points  on  drawing. 

Total  number  of  points  on  drawing  measured  at  least  twice  (ng). 
Total  number  of  points  on  drawing  (ni). 


(+60)-(+50) 


(+50)- 

(+14.0)- 

(+30)- 


(+40) 

(+30) 

(+20) 


(+20)-(+10) 


(+10) 
(  0) 
(-10) 
(-20) 
(-30) 
(-40) 
(-50) 
(-60) 


-(+  0) 
-(-10) 
-(-20) 
-(-30) 
-(-40) 
-(-50) 
-(-60) 
-(-70) 


Table  7 


ERRORS  OP  AREOORAPHIC  COORDINATES 

AS  A  FUNCTION  OP  LATITUDE 

g 

n 

' 

6.91 

3.02 

7.40 

17.47 

11 

8.56 

3.46 

104.91 

193.92 

82 

4.99 

2.95 

142.79 

213.09 

66 

4.27 

2.91 

403.29 

530.36 

104 

3.63 

2.76 

960.85 

1170.89 

190 

2.79 

2.28 

1178.08 

1385.20 

199 

2.58 

1.84 

1229.80 

1410.10 

282 

3.02 

1.71 

1581.28 

1838.54 

303 

4.12 

2.32 

1365.58 

1654.90 

295 

.  4.95 

2.46 

998.69 

1289.67 

201 

4.95 

3.50 

495.87 

690.06 

122 

6.50 

3.54 

260.02 

400.36 

91 

1 

8.18 

5.97 

16.77 

28.59 

7 
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^ 

Table  8 

EXAMPLE  OP  OUTPUT  FOR 

POINT 

NO.  2001  “  ML  20 

s  JUVENTAE  PONS 

Point  2001 

Qx 

1.2 

62?  5 

- 

3.50 

1.0 

f;  »  -3!6 

'-a 

4.51 

X 

m/^ 

-X 

a  f 

”X 

•  W<y. 

Dr. 

62.0 

-.2 

-.5 

.48 

-4.5  .0  -.9 

.70 

25 

62.0 

-.2 

•  -.5* 

.62 

“2.7  .0  ,9 

.79 

26 

60.5 

-.2 

-2.1 

.73 

~3.l  .0  .5 

.85 

27 

62.9 

-.2 

*88 

-5.6  .0  -2.0 

.94 

28 

68.6 

.8 

6.1 

.27 

-3.2  .0  .4 

.52 

29 

62.8 

“*  *2 

.2 

.51 

-1.9  .0  1.7 

.71 

30 

cr(Q.x) 

.}a  - 

.00  (T^  E.  1098 

1? 

29 

4x  “  0?7l 

o?4i 

The  entries  are  ao  follows: 

1st.  line:  Mean  value  of  point  definition  Q,j  weighted 
mean  Xj  sum  of  weights  In  X  *  ^  . 

2nd  lino:  Mean  value  of  point  definition  Q„}  weighted 
mean  (pt  sum  of  weights  In  ^  ^  ' 

Successive  columns  give:  longitude  corrected  for  phase 
effect  and  drawing  orroi'  in  X,  real  duel  of  Qx, 
residual  of  X,  weight  Wj|^W2  in  X;  latitude 
corrected  for  drawing  error  in(h,  residual  of  Qa, 
residual  of  p,  weight  W'|,W2  In  p;  drawing  numbpr, 

Last  two  lines  give:  standard  ’error  of  Q, ,  standard 
error  of  standard  error  of  X,  standard  error 
of  S  (both 'for  unit  weight)  probable  error  of  mean 
X,  probable  error  of  mean  (b. 


67 


Table  9 

DATA  FOR  TRANSIT  OBSERVATIONS  1939,  19l;l,  1908.  («•) 


(1) 

(3) 

(4) 

(5) 

(6) 

(7) 

Year 

Date 

%  ‘ 

Ng. 

I 

OX 

AA 

1939 

July  26 

15 

8 

4  ”  5.5 

0 

♦  0S6 

•• 

July  27 

8 

5 

4  -  5 

0 

+  1.4 

• 

Aug 

8 

6 

1 

3 

0 

-8-11.4 

1914. 

July  17 

11 

9 

1.7  -  3.0 

-  ISO 

-48.2 

- 

Aug 

11 

5 

1 

4.3 

0 

-42.3 

m 

Sept  22- 

22 

8 

2.5  -  4 

-  1.0 

-17.2 

- 

Sept  23 

13 

12 

2.5  -  3.0 

-  1.0 

-16.3 

- 

Oct 

0 

7 

4 

3.0 

-»•  1.0 

-  5.0 

- 

Oct 

6 

9 

3 

3.3  -  3.7 

-  0.9 

-  4»o 

«» 

Oot 

9 

5 

6 

4.0  -  4.5 

0 

-  1.1 

«■ 

Oct 

10 

3 

3 

2.5 

0 

-  0.1 

- 

Nov  13  to 

17  12 

13 

4.0 

-  0.9 

+28.2 

1908 

Oct 

20  * 

•  1* 

2 

4.5 

0 

-22.6 

- 

Oct 

23 

10 

3 

2  “  2.5 

0 

■■'20.4 

- 

Oct 

26 

k 

1 

3 

0 

-18.2 

- 

Oct 

27 

57 

k 

2.5  -  3.5 

0 

-17.4 

m 

Nov 

k 

11 

2 

3.5 

0 

-11.0 

(i^)  Nj  ■  ntmber  of  observed  times 
N2  ■  ntoaber  of  derived  points 
I  <■  Image  quality 
OX  s  reduction  to  true  meridian 
AA  ■  phase  angle  in  longitude 
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Table  10.  AREOGRAPHIG  LONGITUDES  PROM  MERIDIAN  TRANSITS,  1939. 

19J+1»  1958 


1958 

Date 

k 

n 

X 

Description 

no. 

1001 

41  Sept  22 

0?2 

358.4 

359?  3 

South  point  of 

Sspb  2j 

9) 

Pastlgi'jin  Aryn 

58  Nov  4 

358.5 

11 

1002 

41  Jul-y  17 

(350.2) 

Canter  Sinus 

-  Sept  22 

0.2 

15  A 

358.4 

Merldianl 

-  Sept  23 

358.5 

9) 

58  Nov  4 

358.5 

11 

1003 

41  Sept  22 

3.9 

15 1 

2.6 

Center  following  horn 

-  Sept  23 

1.2 

9  i 

of  Sinus  Merldlani 

1005 

41  Sept  22 

(6.9) 

n 

5.1 

Pollov/lng  point  of 

-  Sept  23 

4.2 

9  J 

1  . 

Sinus  Moridlanl 

1006 

41  Sept  23 

3.8 

9 

1009 

4l  July  17 

(354.;?) 

7 

1010 

4l  Sept  23 

(7.6) 

4 

1011 

41  Sept  23 

(10.4) 

4 

• 

1022 

39  July  26 

(34.6) 

10*' 

\  36.1 

Ai'ornatum  Promontorium 

1025 

39  July  25 

37.7 

10 . 

; 

1054 

39  July  26 

58.0 

10' 

1  57.5 

f 

Mouth  of  Baetla 

-  July  27 

56.9 

5. 

) 

1056 

39  July  26 

60.9 

10' 

60. 4 

Mouth  of  Coprates 

-  July  27 

59.0 

5. 

- 

Remo 


V=*l/2 
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1958 

np. 

Date 

X 

n 

T 

Description 

Rem.. 

1061 

39  July 

26 

33.7 

10 

Aroma  tujQ  Proroontorium? 

(1) 

1502 

41  July 

17 

(351.5) 

7' 

North  point  of  follow¬ 

w»i/4 

-  Sept 

22 

2.1 

15 

359.8 

ing  horn  of  Sinus 

-  Sept 

23 

359.4 

9/ 

• 

Kerldiani 

2001 

39  July 

27 

62.2 

5 

Juventae  Pena,  center 

2006 

39  J\Jly 

26 

70.8 

•  1 

^  72.1 

Center  of  Melaa  Laeus 

-  July 

27 

(74.7) 

3  I 

\ 

w*l/2 

2013 

39  July 

26 

85.1 

11  > 

1  « 

-  July 

27 

(93.5) 

3, 

87.9 

Center  of  Noetls  Laeus 

w»l/2 

2074 

39  July 

26 

97.6 

11 

Center  of  Phoenicia 

58  Get 

26 

106.5 

4 

Laoua 

3008 

58  Oct 

23 

122.7 

4> 

i  122.6 

Preceding  point  of 

.  -  Oct 

27 

122.6 

17 

) 

Slrenum  Sinus 

3009 

41  Aug 

11 

129.3 

5 

Following  point  of 

w*l/2 

Daedalia 

'3010 

58  Oct 

27 

125.4 

19 

Center  of  Slrenum  Sinus 

3011 

58  Oct 

■23 

126.3 

7 

Following  point  of 

Slrenum  Sinus 

3012 

58  Oct 

•27 

130.2 

19 

Center  Slrenius  Lacus 

3015 

58  Oct 

23 

129.2 

4- 

'j 

Following  point  of 

1  131.1 

, 

“  Oct 

27 

133.0 

2 

) 

Slrenius  Laous 

3054 

41  Nov  1>18 

179.4 

7 

Following  point  of 

• 

Mare  Slrenum 

3059 

41  N0Tl>3fi 

(171.5) 

3 

North  point  of  Titanum 

Sinus 
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1958 

Date 

X 

n 

X 

• 

[i.002 

41 

Oct 

9 

192.5 

5' 

“ 

Oct 

10 

(190.5) 

2  ’ 

•  191.3 

• 

Nov  l.t-.iL6 

109. 7 

?J 

J4OO3 

[^1 

Oct. 

0 

195'.  5 

5' 

_ 

Oct 

10 

190,2 

3 

'  195.5 

Nov 

194“  4 

7- 

4006 

Uet 

9 

<99 , 3 

( 

5  f^9 .  B 

Nov  i 

200 , 8 

7, 

i40l0 

ki 

0 

<) 

1.99 .  .4 

5  j 

1  199-  8 

- 

Hov'O 

i-lB 

;’()n .  5 

1 

k012 

ki 

0 

i  9(|  6 

5' 

- 

Uc  t 

1  ’>) 

190-5 

192.7 

- 

Nov  .1 , 

3'4i 

j,9  5„0 

7 

58 

Oc  t 

.•;u 

192-7 

f 

m-27 

4.1 

Nov  3 

i.n 

^  ...V. 

?2i6-7 ■ 

• ) 

(.1.020 

43 

Nov 

>.(8 

200  5 

7 

l|.023 

4.1 

Wf.iiy  .1' 

?„jO 

.213  v9 

9 

(1-0,35 

41 

Oot 

0 

243-2 

'3 

■jJ 

[(241.1) 

u. 

Nov  J, 

.5-1.8 

252.0 

4506 

41 

Oct 

0 

/ 

(194,0) 

r 

\  193.4 

50 

Oot 

20 

192.7 

J. 

j 

4526 

41 

Oct 

5 

(234.0) 

3" 

i  233.6 

Novi 

]rlQ 

(232.9) 

5 

j 

Description 

Hem. 

Ppac Aiding  point  of 

• 

DeestrygomiiVi  S.1.n,u3 

yp^l/2: 

North  point  of  Raaena 

w-fi/2 

NofCh  point  of 

Lq  0  n  1  rygo imm  K  inuN 

W--1/2 

La  0 !}  1.  ry gonn!ii  Fre  turn 

wsl/2 

• 

Bouih  point  of  Raseno 

w^a/2 

> 

w«l/2 

Hi-.rUj  pu.int  of  Eridanie 

W*sl/4 

N.outh  of  Di’sconiB  canal 

N«d/2 

fpscod.lng  puint  of 

Come.v‘  .‘,'>.inu3 

w«l/2 

Cantor  o.f  following  lobe 

of  Oomoi’  Sinus 

w«iA 

Cantor  t>.f  Trlvlum 

w«l/2 

Obnronti s 

w-1/2 

North  point  of  Oomer 

wsl/2 

S  Inus 

WaslA 

71 


1958 

no. 

Date 

X 

n 

1 

Description 

Ren. 

5005 

41  Oct  5  (251.2) 

-  Oet  6.  (245.0) 

-  NOV  13-18  (244.9) 

7' 

2 

5. 

.  247.5 

. 

Following  point  .of 

Clrameplum  Sinus 

wsl/2 

w»l/2 

wwl/4 

5020 

41  Oct  5 

(259.0) 

4 

North  point  of  Syr- 
tis  Minor 

w»l/2 

5532 

41  Oct  5 

(275.5) 

4 

Nepenthes  on  Moeris 
Laous 

w-1/2 

6023 

41  July  1? 

(318.5) 

4 

Preceding  point  of 
Deueallonis  R. 

w«l/4 

602k 

41  July  17 

(314.0) 

5 

Tip  of  Hanmonia  Oornu 

w-i/4 

60E7«a3 

39  Aug  8 

336.1 

5 

.  . 

Mld-pt  of  Slgeue  Por- 
tus 

u-X/2 

6030 

41  July  17 

341.2 

11 

Preceding  pt  of  Edom 

w»l/2 

6032 

4l  Sept  23 

(348.5) 

4 

Edom  Pronontoriun 

w-1/2 

.  6035 

41  Sept  23 

352.8 

9 

Following  pt  of  Edom 

6036 

41  Sept  22 

356.1 

15 

Node  in  preceding  horn 
of  Sinus  Meridlsni 

6037 

41  Sept  22 

356.7 

15 

Center  of  preceding 
horn  of  Sinus  Meridianl 

6509 

41  July  17 

348.0 

North  p^  of  preced¬ 

w«il/2 

-  Sept  22 

(354.8) 

352.9 

ing  horn  of  Sinus 

w-1/2 

-  Sept  23 

354.3 

9) 

Herldlani 

SAP  60  41  July  17 

(317.0) 

a 

4 

Preceding  pt  of 
Sahaeus  Sinus 

w-1/4 

(1)  Not  consistent  with  1022,  1025 


